MHz linacs provide accelerating gradient 15 MVlmin in the long straight sections. Four 1.3 m long liquid hydrogen absorbers are put between the linacs for transverse cooling, and LiH wedge absorbers in the short SS are used for the emittance exchange. To simplify the injection problem, 7r -p-production on an internal target is considered as an option for the MUCOOL experiment.
INTRODUCTION
The MUCOOL is an experimental program proposed for demonstration of ionization muon cooling and the hardware testing [l] . A possibility to use a ring cooler for the same goal is considered in this paper. The ring cooler has been proposed primarily as a relatively low cost facility for 3-dimensional ionization cooling to produce a single lowemittance bunch for muon collider [2, 3] . The scheme described below is based on a high frequency accelerating field and produces many bunches. The later is appropriate for a neutrino factory, but was not acceptable for a muon collider considered in earlier papers.
DESCRIPTION OF THE COOLER
Schematic layout of the ring cooler and its parameters are given in Fig. 1 and Table 1 . The cooler consists of 8 dipoles providing a 45' bend each, 4 short straight sections (SS), and 4 long SS. The dipoles have a non-zero gradient to provide focusing in both transverse directions. Solenoids are used to focus the beam transversely in the SS. The axial magnetic field alternates direction in each short SS, where solenoids of a relatively small radius are used to provide rather fast field flip. Lithium-hydride wedge absorbers are placed at a large vertical dispersion in the centers of the short SS. Direction of the field in the long SS is shown in Fig. 1 . The field grows from edges to center of the long SS to get a low ,f3-function at the center where liquid hydrogen main absorbers are placed. Accelerating cavities are located inside the large-aperture solenoids. 
Bending Part and Short Straight Section
Besides forming a quasi-circular beam orbit, the bending part should provide a dispersion required for the emittance exchange. The long SS should be dispersion-free, otherwise a particle can find itself at a "wrong" orbit after strong acceleration, resulting in an excitation of betatron oscillations. The dispersion in the "arcs" can be produced in a number of ways using bending magnets of different curva- Therefore, the proposed scheme represents some compromise providing a maximum cooling rate and transmission by a partial suppression of the resonances and nonlineardispersion. Some peculiarities of the longitudinal motion also were taken into account in the choice of the solenoid length: short solenoids would lead to decrease of the separatrix area and longitudinal acceptance, an excessive length leads to strong synchrotron resonances due to a high synchrotron frequency. It was found empirically that the optimal length of the long SS is 6 to 7 m. 
Cooling of Gaussian Beam
Cooling of a Gaussian beam was studied to estimate the cooler performance. Initial parameters of the beam w.r.t. the center of the long SS are given in the first column of Table 2. One should note that the energy spread of 18 MeV was used originally, and energy-transverse momentum correlation was applied after that resulting in the total particle significant perturbation of the synchrotron motion. In spite of this, during 10 -15 revolutions, the longitudinal emittance decreases by a factor of 3 to 4 and the 3D phase volume -by a factor of 100 to 150 with transmission of 50 to 60% (see Table 2 ).
Long Straight Section

The Cooler with Internal Target
One of the most serious problems is injection in the ring cooler. Usual way would require applying of a very strong large-aperture fast kicker magnet. Therefore, nontraditional solutions should be considered also. An interesting scheme with fast acceleratioddeceleration to inject muons into the ring without kicker was proposed recently in Ref. [4] . A simpler scheme is considered below specifically for the MUCOOL experiment.
A proton beam is directed onto a target placed just in the beginning of a long SS of the ring. Pions generated in the target have a good chance to survive in the SS with a liquid hydrogen target. About 20% of the pions decay generating muons -candidates for the cooling. The key question is a long-term surviving of these muons in the ring with an internal target. First simulation was performed for a 15-cm long black hole target, motivated by intensive muon scattering in any high-2 material. The results -almost insensitive to the target length -are presented in Table 3 for several target radii. It seems that a 2.5 mm target looks quite acceptable for cooling demonstration.
These results are confirmed by full Monte Carlo simulations with the MARS code [5] . It turns out that for a 8 GeV Fermilab Booster proton beam with 5 x 10l2 ppp, the copper target radius 2.5 mm is optimal both from pion production and target survival standpoints. Fig. 6 shows temperature rise distribution in a 15-cm long copper target after such a pulse. The peak AT M 70°C, the peak energy deposition is 24.8 J/g, and total energy deposited in the target is 183 J.
All this is rather encouraging and now requires engineering consideration of a target cooling scheme. About 0.015 pions of each sign per proton are generated in this target in the interval p t < 100 MeV/c, 280 < E < 420 MeV, approximately corresponding to the cooler acceptance. This gives -7 . 5~ 1O1O pions with -1 x 1O1O muons at the liquid hydrogen absorber. Pions surviving after the absorber would generate additionally -0.5 x 10lOa muons in the downstream part of the straight section. Approximately a half of all muons falls in the ring cooler acceptance, and taking into account a 30% RF capturing efficiency, the total number of muons in 28 bunches of the cooler is expected to be 2.5x109, i.e. wlOs muons per bunch before and 2.5 times less after the cooling.
CONCLUSION
It is shown that the high frequency ring cooler is capable to produce 3D muon cooling with a cooling factor of 100-150 and transmission of 50-60%, that is quite suitable for a neutrino factory. Injectiodextraction in the ring requires additional studies. Pion/muon production in an internal target is considered also as an option for the MUCOOL experiment. The achievable beam emittance and cooling factor are approximately the same in this case, but the transmission falls to 30-40% .
